Differences in maintenance energy expenditure by two estuarine shrimp (Palaemonetes pugio and P. vulgaris) that may permit partitioning of habitats by salinity.
The estuarine shrimp Palaemonetes pugio and P. vulgaris co-occur across a broad range in salinity. Field surveys and laboratory lethality tests suggest that low salinity conditions favor P. pugio over P. vulgaris. This study compared energetic expenditures across a range in salinity (0.5-35 ppt) to test the hypothesis that P. pugio experiences lower maintenance-energy requirements than P. vulgaris in low-salinity habitats. Standard metabolic rate (SMR) was measured as the minimum oxygen consumption rate at 25 degrees C to estimate daily maintenance-energy expenditure. SMR was greatest at 0.5 and least at 10 ppt (irrespective of species), and greater for P. vulgaris than for P. pugio. At low salinity (1.5-3 ppt), SMR was lower for P. pugio than for P. vulgaris. Energy expenditure did not coincide with the pattern predicted based upon osmoregulatory costs alone; no reduction was observed near the reported hemolymph concentration for P. vulgaris, although a minimum was observed near the hemolymph isoionic concentration for P. pugio. A local minimum in SMR by P. pugio between 1.5 and 3 ppt contrasted with relatively high SMR of P. vulgaris across this range. It appears that low-salinity habitats are energetically more favorable for P. pugio than for P. vulgaris. The results suggest an adaptive mechanism allowing P. pugio to occupy environments that present its competitor, P. vulgaris, with greater energetic challenges. While long-term exposure to very low salinity may be detrimental to both species, energetic traits of P. pugio may confer it with greater success than P. vulgaris in habitats in which salinity periodically fluctuates to low values.